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Abstract 
 
In the paper, we consider the Cauchy  problem for a fifth order pseudoparabolic 
equation that appears in studying the issues of fluid filtration in fissured media, the 
moisture transfer in soils and etc. The Cauchy problem with non-classic conditions not 
requiring the agreement conditions are studied for a discontinuous coefficient 
pseudoparabolic equation. The equivalence of these  conditions with the Cauchy classic 
condition is substantiated in the case when the solution of the stated problem is sought in 
S.L.Sobolev anisotropic space. 
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Problem statement 
 
Let 21 GGG ×= , ( )kk hG ,0= , ;2,1=k  ( )( )GWp 2,3 , ∞≤≤ p1  be a space  of 
all functions ( )GLu p∈  having the generalized derivatives, in S.L.Sobolev`s sense 
( )GLuDD pjyix ∈ , ;3,0=i 2,0=j , where ttD ∂∂= /  is a generalized different-
tiation operator in S.L.Sobolev`s sense,  0tD  is an identical transformation operator. 
We`ll define the norm in S.L.Sobolev anisotropic space ( )( )GWp 2,3  by the following 
equality 
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where ( )yxu ,  is a desired function from ( ) ( )GW p 2,3 . 
Some classes of boundary value problems for equation (1) in definite sense 
are stated similar to the known boundary value problems for the parabolic equation 
( ) ( ).,, 2 yxuDyxuD xy =  Therefore, many authors call the equation of the form (1) a 
pseudoparabolic equation. Notice that the equation under consideration is a 
generalization of many model equations of some processes (for example, of heat 
conductivity equation, string vibration equation, telegraph equation, generalized 
moisture transfer equation, Boussenesq-Liav equation and etc.). 
In particular, many processes arising in theory of fluid filtration in fissured media 
[1-2] are described by  pseudopa-rabolic equations with discontinuous coefficients  
[3-4] Such equations arise while  describing a lot of real processes occurring in 
nature and engineering  [5-9]. Similar situations hold by studying the  phenomena 
that happen in plasm, in the processes of heat propagation, moisture transfer in 
soils, the fluid filtration in porous - fissured media and  also in the problems of 
mathematical biology and demography [10]. 
 
Fig.1. Graphic representation of the function 21: GGs ×   
and its inverse function. 
For equation (1) state the Cauchy problem in the form: 
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where 21: GGS →  is an absolutely continuous, strictly decreasing function. 
( ) 20 hS = , ( ) 01 =hS , 12: GG →ν  is a function inverse to the function ( ),xSy =  
and the derivative ( )xS x  is bounded on 1G  (see. fig.1). 
Let the conditions ( ) ( ) ;2,0,,, =∈ iGLyxa pji  1,0=j  be fulfilled and there 
exist the functions 
( ) ( ) 2,0,102, =∈ iGLxa pi , 
( ) ( ) 1,0,20,3 =∈ jGLya pj  
such that ( ) ( ) ( ) ( )yayxaxayxa jjii 0,3,302,2, ,,, ≤≤  almost everywhere on G ; 
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where  R  is a space of real numbers. 
Up to now, in all the papers known in references the Cauchy problem for 
equation (1) was stated and studied in the classic form: 
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Show that conditions (2) and (3) are equivalent. Indeed let ( ) ( )GWu p 2,3∈  be a 
solution of problem (1), (2). Show that it is a solution of problem (1), (3) for some 
( ) ( ) ,2,0,, =ixZ ji  ( ) ( )yZj 4,1,0= . For that consider the identities: 
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As ( ) ( )GWu p 3,2∈  is the solution of problem (1), (2), then from (4)-(9) it follows 
that 
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This means that  ( )yxu ,  is the solution of problem (1), (3) for 
( )( ) ( )( ) ( )( ) ( )( )xZxZxZxZ 0,10,10,00,0 , (( == , ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ),, 1,11,11,01,0 xZxZxZxZ (( ==
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ).,, 2,241,21,20,20,2 yZyZxZxZxZxZ === ((  
Vice - versa, if ( ) ( )GWu p 2,3∈  is the solution of problem (1), (3), then from 
the identities (4)-(9) we have 
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Hence we find that ( )yxu ,  is the solution of problem  (1), (2) for  
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Thus, conditions (2) are equivalent to the classic  form Cauchy conditions 
(3). Therefore, the classic form Cauchy problems (1), (3) and in non-classical 
treatment (1), (2) are equivalent in the general case. However, the Cauchy problem  
in non-classical treatment (1), (3) is more natural by statement than problem (1), 
(3). In the non-classic treatment no additional conditions of "agreement" type are 
imposed on the right sides  
( ) ( ) ( ) ( ) ( ) ( ),,,, 22,1,32,3 GLyZGLxZGLyxZ pipjp ∈∈∈   
1,0;2,0,, ==∈ jiRZ ji , 
this enables to expect that the operator of problem (1), (2) gives homeomorphism. 
However, in case (1), (3) we can't expect it. The matter is that in this case, for the 
existence of the solution it is necessary that the conditions  
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )213112111 ,, GWyFGWxFGWxF ppp ∈∈∈  
and ( ) ( ) ( ) ( ),214 GWyF p∈  that may be considered as "agreement" conditions 
connecting the given functions  
( )( ) ( )( ) ( )( ) ( )( ),,,, 1,20,21,11,0 xZxZxZxZ ( ) ( )yZ 4  
be fulfilled. 
This is an advantage of problem (1), (2) compared to non-classic statement of 
Cauchy problem (1), (3). Note that some problems in non-classical treatment for 
pseudoparabolic equations were investigated in the papers of the author’s [11-14]. 
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